Preparation and characterization of polyethyleneimine modified ion-exchanger based on poly(methacrylate-co-ethylene dimethacrylate) monolith.
A polyethyleneimine (PEI) modified ion-exchanger was prepared based on poly(methacrylate-co-ethylene dimethacrylate) monolith cast in 100 mm x 4.6 mm I.D. stainless steel tube with heptane as the porogenic solvent at 65 degrees C for 12 h. The pores larger than 500 nm presented 85% of total pore volume of PEI monolith and provided the better permeability for separation. Bovine serum albumin (BSA) binding capacity on the column was enhanced with increasing the molecular weight of PEI, indicated that the brush ligand emanated from the surface and captured more protein by multiple binding sites. Titration experiment as well as BSA retention versus the pH of mobile phase showed that the monolith exhibited weak ion-exchange property, and recovered BSA on the monolith reached 97% when NaCl content in mobile phase was higher than 0.5 M. Frontal analysis and gradient elution of BSA indicated that PEI monolith provided the rapid mass transfer in chromatographic procedure, which made the dynamic binding capacities as well as column efficiency keep as constants at high operating flow rate. Fast separation of three mode proteins mixture (lysozyme, hemoglobin and BSA) on the monolith was achieved within 3 min at velocity of 1445 cm/h. This demonstrated the potential of PEI monolith for the rapid analysis and separation of proteins.